Characterization of human folylpolyglutamate synthetase expressed in Chinese hamster ovary cells.
Chinese hamster AUX B1 cells lack the enzyme folylpolyglutamate synthetase (FPGS) responsible for adding polyglutamates to folic acid. The human gene for FPGS was introduced into AUX B1 cells by cotransfection with human genomic DNA and either pSV2neo or pSV2gpt plasmid DNA. Cells were coselected for FPGS expression by growth in the absence of glycine, adenosine, and thymidine, and for drug resistance by growth in geneticin or mycophenolic acid. The presence of human enzyme in transfected cells was identified by relative enzyme activity determinations with ATP or dATP as substrates. The human HeLa cell enzyme displayed a 50% higher activity with dATP, and the hamster enzyme showed a 50% higher activity with ATP. Hamster and human enzymes also differed in the chain length of polyglutamates on cellular folate. Only monoglutamates were detected in AUX B1 cells, while wild-type hamster cells had predominantly hexa- and heptaglutamates, and human HeLa cells had predominantly hepta- and octaglutamates. Transformants with FPGS activity that showed a human enzyme preference for dATP also had folate polyglutamate chain lengths characteristic of the human enzyme.